
�

6HSW���������

FOXVWHUV�N�B�������SSW

3DJH��

%ODGHV³$Q�(PHUJLQJ�6\VWHP�'HVLJQ�
0RGHO�IRU�(FRQRPLF�'HOLYHU\�RI�+LJK�

3HUIRUPDQFH�&RPSXWLQJ

.LUN�%UHVQLNHU
6\VWHPV�$UFKLWHFW�

,QWHUQHW�DQG�$SSOLFDWLRQV�6\VWHPV�/DERUDWRU\
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,QWURGXFWLRQ���'HILQLWLRQV
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6HFRQG�*HQHUDWLRQ�'HVLJQ
)XWXUH�'LUHFWLRQV

&OXVWHU�����

$JHQGD

'XULQJ�WKH�UHFHQW�ULVH�DQG�VXEVHTXHQW�IDOO�RI�WKH�LQWHUQHW�EXEEOH��D�QHZ�
FRPSXWHU�V\VWHP�GHVLJQ�PRGHO�HPHUJHG��SULPDULO\�IURP�YHQWXUH�FDSLWDO�VWDUW�
XSV���%ODGHG�6\VWHPV��GHQVH�DUUD\V�RI�VLQJOH�ERDUG�FRPSXWHUV�KRXVHG�LQ�D�
FRPPRQ�FKDVVLV��VHHPHG�D�SURPLVLQJ�ZD\�IRU�VHUYLFH�SURYLGHUV�WR�NHHS�SDFH�
ZLWK�WKH�DQWLFLSDWHG�GRW�FRP�LQVSLUHG�EXLOG�RXW���7KH�EODGHV�ZHUH�GHQVH��ORZ�
EDQGZLGWK�DQG�ORZ�LQ�FRPSXWDWLRQDO�SRZHU��EXW�WKH\�ZHUH�VXLWHG�WR�UDSLG�
GHSOR\PHQW�RI�PDVVLYH�FRQWHQW�GHOLYHU\�

$ORQJ�ZLWK�RWKHU�OHVVRQV�OHDUQHG�DV�WKH�LUUDWLRQDO�H[XEHUDQFH�IDGHG�DQG�
XQYLDEOH�EXVLQHVV�PRGHOV�DQG�WKHLU�HGJH�DSSOLFDWLRQV�ZHUH�ZLQQRZHG�IURP�
GDWD�FHQWHUV��WKH�GHVLJQHUV�RI�EODGHG�V\VWHPV�EHJDQ�WR�UHDOL]H�WKDW�EODGHV�KDG�
WKH�SRWHQWLDO�WR�PRYH�IURP�HGJH�RQO\�DSSOLFDWLRQV�LQWR�KLJK�SHUIRUPDQFH�
HQWHUSULVH��FRPPXQLFDWLRQ��DQG�WHFKQLFDO�FRPSXWH��

7KLV�GLVFXVVLRQ�ZLOO�FRYHU�WKH�RULJLQV�RI�WKH�EODGHG�VHUYHU�V\VWHP�PRGHO��WKH�
GHVLJQ��DQG�OLPLWDWLRQV�RI�WKH�ILUVW�JHQHUDWLRQ�GHVLJQV��WKH�RQJRLQJ�WHFKQRORJ\�
FKDQJHV�ZKLFK�DUH�HQDEOHUV�WR�VHFRQG�JHQHUDWLRQ�EODGHV��WKHLU�DSSOLFDWLRQ�WR�
D�ZLGHU�VHW�RI�PXOWL�V\VWHP�FRPSXWH�SUREOHPV��DQG�VRPH�SRVVLEOH�GLUHFWLRQV�
IRU�IXWXUH�GHYHORSPHQW�
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$�%ODGH�LV�«

$Q�LQFOXVLYH�FRPSXWLQJ�V\VWHP�WKDW�LQFOXGHV�SURFHVVRU��
PHPRU\�QHWZRUN�FRQQHFWLRQV�DQG�DVVRFLDWHG�HOHFWURQLFV�RQ�D�VLQJOH�
PRWKHUERDUG��

7KH�VHUYHU�EODGH�W\SLFDOO\�LV�DVVRFLDWHG�ZLWK�DQ�HQFORVXUH�V\VWHP�WKDW�
DOORZV�PXOWLSOH�EODGHV�WR�EH�KRXVHG�LQ�D�VWDQGDUG�VHUYHU�¶VXE�UDFN·�RU�
HQFORVXUH�WKDW�VKDUH�UHVRXUFHV�VXFK�DV�SRZHU�VXSSOLHV�DQG�FRROLQJ�
IDQV�

%ODGHV�«
� DUH�HDVLO\�DFFHVVLEOH�
� RIIHU�LQFUHDVHG�FRPSXWLQJ�GHQVLW\�
� KDYH�PRGXODU�DUFKLWHFWXUH�WKDW�HQVXUHV�IOH[LELOLW\�DQG�VFDODELOLW\�

6RXUFH��3URYLVLRQLQJ�WKH�,QWHUQHW�,QIUDVWUXFWXUH��6HUYHU�%ODGHV�DQG�'\QDPLF�:RUNORDG�0DQDJHPHQW�,'&�

'RFXPHQW��������

&OXVWHU�����

'HILQLWLRQV

)LUVW��VRPH�GHILQLWLRQV���$FFRUGLQJ�WR�,'&��$�%ODGH�LV����
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,QLWLDO�%ODGH�6NHWFKHV&OXVWHU�����

2ULJLQV

,W�LV��SHUKDSV��LQVWUXFWLYH�LV�WR�GLJ�EDFN�WR�WKH�RULJLQV�RI�WKH V\VWHPV�SDFNDJLQJ�FRQFHSW�WKDW�
KDV�FRPH�WR�ILW�WKLV�GHILQLWLRQ�DV�LW�GHYHORSHG�DV�D�FRQFHSW�ZLWKLQ�+HZOHWW�3DFNDUG�

,Q�ODWH�������,�ZHQW�RQ�D�FXVWRPHU�YLVLW�WR�WKH�SULPDU\�GDWD�FHQWHU�RI�D�QDWLRQDO�LQWHUQHW�
VHUYLFH�SURYLGHU�LQ�)DLUID[�&RXQW\��9LUJLQLD�

,�KDG�MXVW�FRPSOHWHG�DUFKLWHFWLQJ�WKH�ILUVW��8�+3�8;�3$�5,6&�UDFN�RSWLPL]HG�VHUYHU��DIWHU�
KDYLQJ�OHDG�D�WHDP�SODQQLQJ�IRU�WKH�LQLWLDO�WXUQ�RQ�RI�ZKDW�HYHQWXDOO\�EHFDPH�+3
V�KLJK�HQG�
603 6XSHU'RPH V\VWHPV�

$OWKRXJK�WKH�QHZ��8�VHUYHU�ZDV�GHVLJQHG�WR�EH�D�JHQHUDO�SXUSRVH�V\VWHP��WKH�QDFHQW�,QWHUQHW�
6HUYLFH�3URYLGHU�PDUNHW�ZDV�DOVR�D�WDUJHW���,Q�GHVLJQLQJ�D�GHQVH V\VWHP��WKHUH�ZHUH�WUDGHRIIV�
PDGH�WR DFFRPRGDWH WKH�VKULQNLQJ�IRUP�IDFWRU���,�ZDV�LQWULJXHG�E\�ZKDW�PLJKW�EH�
DFFRPSOLVKHG�LI�ZH�OHIW�WKH�JHQHUDO�SXUSRVH�VHUYHU�UHTXLUHPHQWV�EHKLQG��FRQFHQWUDWHG�VROHO\�
RQ�WKH�HPHUJLQJ�,63�HQYLURQPHQW�DQG�PDUNHWSODFH��DQG�WKHLU�QHHGV IRU�QHWZRUNHG�FRPSXWLQJ��
,�WULHG�WR�LPDJLQH�WKH�PLQLPDO�V\VWHP�WR�EULQJ�SDFNHWV�LQ�D�QDUURZ�SLSH��UXQ�WKHP�WKURXJK�DQ�
DSSOLFDWLRQ�DQG�VSLW�WKHP�RXW�D�IDW�SLSH���,�DOVR�ZRQGHUHG�LI�WKH�KLJK�HQG�603�PHVK�EDFNSODQH�
WHFKQRORJLHV�,�KDG�EHHQ�H[SRVHG�WR�PLJKW�EH�PLJUDWHG�GRZQ�FRVW�HIIHFWLYHO\�

2Q�WKH�IOLJKW�RXW�,�KDG�D�FKDQFH�WR�VNHWFK�XS�VRPH�LGHDV�,�KDG�EHHQ�PXOOLQJ�RYHU�IRU�VHYHUDO�
PRQWKV��DQG�FDPH�XS�ZLWK�D�V\VWHP�SDFNDJLQJ�FRQFHSW�VLPLODU�WR�WKDW�ZH�ZRXOG�WRGD\�FDOO�D�
EODGH�VHUYHU���0\�YLVLW�WR�WKH�,63�GDWD�FHQWHU��HVSHFLDOO\�FRQWUDVWLQJ�LW�DJDLQVW�P\�H[SHULHQFHV�
LQ�WUDGLWLRQDO�(QWHUSULVH�GDWD�FHQWHUV��UHLQIRUFHG�P\�EHOLHI�WKDW�WKLV�DOWHUQDWLYH�SDFNDJLQJ�
FRQFHSW�KHOG�SURPLVH�
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86(5�,17(5)$&(

,�2�)81&7,216

$,5�&+$11(/

%8/.32:(5�

)5217 5($5

&21752/�/$1

$,5�&+$11(/

1���%8/.�6833/,(6

&21752/�/$1

&OXVWHU�����

2ULJLQV

7KLV�FRQFHSW�ZDV�UHILQHG�RYHU�WKH�QH[W�VHYHUDO�PRQWKV��SHUKDSV�WKH�PRVW�LQWHUHVWLQJ�RI�DOO�ZDV�
WKH�LQWHJUDWLRQ�RI�
SD\ORDG
�/$1�VZLWFKLQJ�GLUHFWO\�LQWR�WKH�SURGXFW�LQVWHDG�RI�UHPDLQLQJ�
H[WHUQDO�WR�WKH�EODGHV��$W�WKLV�SRLQW��,�ZDV�LQWHUHVWHG�LQ�D�FRXSOH�RI�IDFWRUV�UHODWLQJ�WR�WKLV�
FRQFHSWV���)LUVW��LW�VROYHG�RQH�RI�WKH�SUREOHPV�ZH�UDQ�LQWR�GXULQJ�WKH�GHYHORSPHQW�RI��8��DQG�
HYHQWXDOO\��8��V\VWHPV���WKHUH�DUH�VRPH�FRPSRQHQWV��IDQV��EORZHUV��SRZHU�VXSSO\�
FRPSRQHQWV��ZKLFK�DUH�GLIILFXOW�WR�VKULQN�ZLWKRXW HQFRXULQJ D�VWLII�PLQLDWXUL]DWLRQ�SHQDOW\���

6HFRQG��WKHUH�DUH�VRPH�IHDWXUHV��H[WHUQDO�SDFNDJH�VNLQV��ZKLFK�FRVW�DERXW�WKH�VDPH�
UHJDUGOHVV�RI�WKHLU�VL]H��DQG�LQFUHDVLQJ�WKH�QXPEHU�RI�V\VWHPV�LQ�D�UDFN�RQO\�LQFUHDVHG�WKH�
QXPEHU�RI�WLPHV�WKDW�FXVWRPHUV�ZRXOG�KDYH�WR�SD\�WKHVH�IL[HG�SHU V\VWHPV�FRVWV���7KH�EODGHG�
V\VWHPV�DGGUHVVHG�ERWK�WKHVH�FKDOOHQJHV�E\�REWDLQLQJ�WKH�UHVRXUFH�DW�DQ�VZHHW�VSRW�LQ�WKHLU�
SULFLQJ�FXUYHV�DQG�WKHQ�DPRUWL]LQJ�WKHVH�FRVWV�RYHU�PXOWLSOH�V\VWHPV�

)LQDOO\��WKH�EODGHG�V\VWHPV�RIIHUHG�VLJQLILFDQW�LPSURYHPHQWV�LQ�WLPH�WR�LQVWDOO�D�VHUYHU��DQG��
SHUKDSV�PRUH�LPSRUWDQWO\��WKH�PHDQ�WLPH�WR�UHSDLU��$Q\RQH�ZKR�KDV�RSHQHG�WKH�EDFN�RI�D�
UDFN�RI����VHUYHUV�DQG�FRQWHPSODWHG�XQEXQGOLQJ�WKH�KRUVH
V�QHFN�RI FDSEOLQJ WR�VHUYLFH�RQH�
VHUYHU�FDQ�LPDJLQH�KRZ�PXFK�QLFHU�LW�ZRXOG�EH�WR�WHOO�D�GDWD�FHQWHU�WHFKQLFLDQ��WDNH�WKLV�
EODGH��JR�WR�WKH�GDWD�FHQWHU��ZKHQ�\RX�ILQG�D�EODGH�ZLWK�D�EOLQNLQJ�\HOORZ�OLJKW�SXOO�LW�RXW�DQG�
SXW�WKLV�LQ�LQVWHDG��

(LJKW�PRQWKV�ODWHU��LQ�PLG������,�ZDV�EDFN�LQ�)DLUID[�FRXQW\��RQ�D�FXVWRPHU�YLVLW�VZLQJ�
WKURXJK�WKH�HPHUJLQJ�FDWHJRU\�RI [63 �,QWHUQHW��$SSOLFDWLRQ��+RVWLQJ��VHUYLFH�SURYLGHUV�

$W�WKH�WLPH�LW�ZDV�D�KRWEHG�RI�DFWLYLW\�GXULQJ�WKH�LQLWLDO�H[SDQVLRQ�RI�WKH�,QWHUQHW�HFRQRP\���
$OPRVW�HYHU\ [63 GDWD�FHQWHU�PDQDJHU�,�PHW�ZLWK�KDG�FKDQJHG�MREV�LQ�WKH�ODVW����PRQWKV��
ULGLQJ�WKH�EXEEOH�DURXQG�WKH�EHOWZD\�LQ�DQ�XSZDUG�VSLUDO�RI�VDODULHV��ERQXVHV��DQG�VWRFN�
RSWLRQV��&RPSHWLWLRQ�DPRQJ�WKHVH�SURYLGHUV�IRU�FXVWRPHUV�ZDV�QR�OHVV�ILHUFH�
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7LPH�WR�'HSOR\PHQW � &RPSHWLWLRQ�LV�FXW�WKURDW��+RZ�
TXLFNO\�FDQ�D�QHZ�VHUYLFH�EH�GHSOR\HG�LQ�WKH�SK\VLFDO�SODQW"
6\VWHP�'HQVLW\ � 7KH�GDWD�FHQWHU�LQFXUV�FRVWV�LQ���DUHD�DQG�
UHFRYHUV�FRVWV�LQ�V\VWHPV�DUHD��+RZ�PDQ\�V\VWHPV�FDQ�EH�
EXUGHQHG�RQ�HDFK�VTXDUH�IRRW�RI�GDWD�FHQWHU"
0RYLQJ�&XVWRPHUV�XS�WKH�SULFH�OLVW � &XUUHQWO\�VKDUHG�
KRVWLQJ�RQO\�VHOOV�DW�WKH�LQWURGXFWRU\�VHUYLFH�OHYHO���0RYLQJ�
FXVWRPHUV�XS�WKH�SULFH�OLVW�UHTXLUHV�GHGLFDWHG�KDUGZDUH

&OXVWHU�����

2ULJLQV

7KHUH�ZHUH�WKUHH�SUHGRPLQDQW�WKHPHV�FRPPRQ�WR�DOO�P\�YLVLWV�DW�WKDW

WLPH��DOO�RI�ZKLFK�KDG�D�VLJQLILFDQW�LQIOXHQFH�RQ�WKH�ILUVW�JHQHUDWLRQ

RI�EODGH�V\VWHPV�

)LUVW��WKH�FXW�WKURDW�FRPSHWLWLRQ�PHDQW�WKDW�D�QHZ�PHWULF�

WLPH�WR�GHSOR\PHQW��ZDV�NH\�WR�GULYLQJ�JURZWK�LQ�WKH�FXVWRPHU�EDVH�



�

6HSW���������

&OXVWHU�N�B�������SSW

3DJH��

$63�'HSOR\PHQW�7LPHOLQH�² &LUFD�����&OXVWHU�����

3URFXUH�XQLW�

IURP�

GLVWULEXWRU

,QVWDOO�3DWFK�

26�DQG�

DSSOLFDWLRQV

3URYLVLRQ�VSDFH�LQ�SK\VLFDO�SODQW

3URYLVLRQ�QHWZRUN�UHVRXUFHV

,QVWDOO�XQLW�LQ�

SK\VLFDO�

SODQW

)LQDO�

FRQILJXUDWLRQ�

DQG�WHVW

67$57 '21(

7LPH�WR�'HSOR\�����'D\V

2ULJLQV

)RU�H[DPSOH��DW�WKDW�WLPH��D�FXWWLQJ�HGJH�$63�ZDV�DEOH�WR�GHOLYHU�D�QHZ

KRVWHG�DSSOLFDWLRQ�VHUYHU�LQ�ILYH�GD\V�DQG�ZHUH�ORRNLQJ�WR�VKDYH RII

KDOI�KRXUV�IURP�WKDW�WLPH�
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'RPLQDQW�[63�&RQFHUQV�² &LUFD�����

7LPH�WR�'HSOR\PHQW � &RPSHWLWLRQ�LV�FXW�WKURDW��+RZ�
TXLFNO\�FDQ�D�QHZ�VHUYLFH�EH�GHSOR\HG�LQ�WKH�SK\VLFDO�SODQW"
6\VWHP�'HQVLW\ � 7KH�GDWD�FHQWHU�LQFXUV�FRVWV�LQ���DUHD�DQG�
UHFRYHUV�FRVWV�LQ�V\VWHPV�DUHD��+RZ�PDQ\�V\VWHPV�FDQ�EH�
EXUGHQHG�RQ�HDFK�VTXDUH�IRRW�RI�GDWD�FHQWHU"
0RYLQJ�&XVWRPHUV�XS�WKH�SULFH�OLVW � &XUUHQWO\�VKDUHG�
KRVWLQJ�RQO\�VHOOV�DW�WKH�LQWURGXFWRU\�VHUYLFH�OHYHO���0RYLQJ�
FXVWRPHUV�XS�WKH�SULFH�OLVW�UHTXLUHV�GHGLFDWHG�KDUGZDUH

&OXVWHU�����
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7KH�VHFRQG�ZDV�WKDW�WKH�[63�GDWD�FHQWHU�LQFXUUHG�FRVWV�SHU�VTXDUH�IRRW

RI�PDQDJHG�GDWD�FHQWHU�DQG�UHFRYHUHG�UHYHQXH�LQ�V\VWHPV�SHU�VTXDUH�IRRW�

7KH�ILQDO�FRPPRQ�WKHPH�ZDV�WKDW�YLUWXDO�KRVWLQJ�RQ�D�VKDUHG�V\VWHP�ZDV

DOUHDG\�D�ORVW�OHDGHU��DQG�UHDO�UHYHQXH�UHTXLUHG�GHGLFDWHG�KDUGZDUH�
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)LUVW�*HQHUDWLRQ�%ODGH

(DFK�EODGH�FRQWDLQV�
� ���0+]�3,,,����.�/9
� ���0%��*%�3&����
6'5$0

� ��*%�0RELOH�,'(�'ULYH
� 'XDO��������1,&V
� ,QWHJUDWHG�0DQDJHPHQW
(DFK��8�FKDVVLV�FRQWDLQV�
� ���6HUYHU�EODGHV
� 1���3RZHU
� 'XDO�(WKHUQHW�6ZLWFKHV

&OXVWHU�����

)LUVW�

*HQHUDWLRQ

$V�WKH�LQWHUQHW�HFRQRP\�FRQWLQXHG�WR�H[SDQG��WKHVH�IRUFHV�FRPELQHG�WR

VKDSH�WKH�ILUVW�RI�WKH�EODGHG�V\VWHPV�LQWURGXFWLRQV���,Q�RUGHU�WR

PD[LPL]H�WKH�QXPEHU�RI�V\VWHPV��WKHVH�EODGHV�ZHUH�FKDUDFWHUL]HG�E\

UHGXFHG�SRZHU�SURFHVVRUV��OLPLWHG�PHPRU\�FDSDFLW\��ODS�WRS�VW\OH�GLVNV

DQG����0E�QHWZRUNLQJ���%XW��WKLV�ZDV�ZHOO�PDWFKHG�WR�WKH�JHQHUDOO\

VWDWLF�ZHE�WUDIILF�WKDW�WKHVH�VHUYHUV�ZHUH�WDVNHG�ZLWK���$QG�DW�WKLV

SRLQW�LQ�WKH�EXEEOH��WKHLU�ZDV�HQRXJK�YHQWXUH�FDSLWDO�DQG����N�PRQH\

FRPLQJ�LQWR�ERWK�WKH�EODGHG�V\VWHP�VWDUWXSV��WKH [63V DQG�WKH�GRW�FRPV

WKDW�SURJUHVV�WR�GHVLJQ�EODGHV�RSWLPL]HG�IRU�WKH�QHWZRUN�HGJH�DSSOLFDWLRQ

FRQWLQXHG�

7KLV�H[DPSOH�RI�DQ�+3�3UROLDQW�%/�H�FODVV�EODGH�LV�LQGLFDWLYH�RI�WKH

W\SHV�RI�WHFKQRORJLHV�WKDW�FDQ�EH�H[SHFWHG�LQ�D�ILUVW�JHQHUDWLRQ EODGH

DYDLODEOH�IURP�VHYHUDO�YHQGRUV���SURFHVVRUV�UH�XVHG�IURP�PRELOH�V\VWHPV

RU�VSHFLILFDOO\�DGDSWHG�WR�WUDGH�RII�SHUIRUPDQFH�DJDLQVW�SRZHU

GLVVLSDWLRQ� /LPLWHG�PHPRU\�DUUD\���0RELOH�VW\OH�HPEHGGHG�GULYHV���'XDO

�������QHWZRUNLQJ���1R�KLJK�SHUIRUPDQFH�VWRUDJH�DWWDFK�
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0DLQVWUHDP�7HFKQRORJ\�&OXVWHUV&OXVWHU�����

����H�9HFWUD

�*E�6ZLWFK�0HVK

���0E�(WKHUQHW

$GPLQ�&RQVROH

)URQW�(QG

,QWHUQHW

&OXVWHU�5DFNLQJ&OXVWHU�7RSRORJ\

0DLQVWUHDP�7HFKQRORJ\�&OXVWHU�DFKLHYHG�UDQN�RI����WK�RQ�723����
DV�RI�����������

)LUVW�

*HQHUDWLRQ

$V�D�TXLFN�DVLGH��,W�VKRXOG�EH�QRWHG�WKDW�DW�HYHQ�WKLV�OHYHO�RI�SHUIRUPDQFH��
EODGHG�V\VWHPV�FRXOG�EH�D�VXEVWDQWLDO�DVVHW�WR�WKH�FUHDWLRQ�RI�FRVW�HIIHFWLYH��
HDVLO\�PDLQWDLQDEOH�FOXVWHUV���,Q�2FWREHU�������5LFKDUG�%UXQR��D UHVHDUFK�DW�
+3�/DEV�LQ *UHQREOH��ZKR�ZLOO�EH�SUHVHQWLQJ�ODWHU�WRGD\���WHDPHG�ZLWK�,15,$�
5KRQH�$OSHV WR FRQWUXFW D�FOXVWHU�XVLQJ�����+3�H�9HFWUD EXVLQHVV�GHVNWRS�3&V�
DQG�+3 3URFXUYH HWKHUQHW�VZLWFKHV�DQG�UHDFKHG�WKH����WK�UDQN�LQ�KH�723����
OLVW�E\�-XQH��������7KH�LQGLYLGXDO�H�9HFWUD PHPRU\��&38��DQG�QHWZRUN�
FRQILJXUDWLRQ�ZDV�YHU\�VLPLODU�WR�WKH�ILUVW�JHQHUDWLRQ�RI�EODGHV���%XW��LPDJLQH�
KRZ�PXFK�PRUH�DWWUDFWLYH�D�VLQJOH�UDFN�RI�EODGH�VHUYHUV�ZRXOG�EH WR�D�GDWD�
FHQWHU�PDQDJHU�WKDQ�WKDQ�WKH�RSHQ�IUDPH�UDFN�DQG�KDQG�ZLULQJ�LQYRYOHG LQ�
WKH�VHWXS�RI�D�
PDLQVWUHDP�WHFKQRORJ\
�FOXVWHU�
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5DSLG�'HSOR\PHQW�7RROV&OXVWHU�����

)LUVW�

*HQHUDWLRQ

[root@imageserver]# getimage -g my-golden-client -image web_server_image_v1
This program will get the "web_server_image_v1" system image
from "my-golden-client"
making the assumption that all filesystems considered part
of the system image are using ext2, ext3, or reiserfs.
This program will not get /proc, NFS, or other filesystems
not mentioned above.
See "getimage -help" for command line options.
Continue? ([y]/n): y
Retrieving /etc/systemimager/mounted_filesystems from mygolden-
client to check for mounted filesystems...
------------- my-goldenclient
mounted_filesystems RETRIEVAL PROGRESS -------------
receiving file list ... done
/var/spool/systemimager/images/web_server_image_v1/etc/systemimager/mounted_wrot
e 132 bytes read 294 bytes 852.00 bytes/sec
total size is 180 speedup is 0.42
------------- my-goldenclient
mounted_filesystems RETRIEVAL FINISHED -------------
Retrieving image web_server_image_v1 from my-golden-client
------------- web_server_image_v1 IMAGE RETRIEVAL PROGRESS --
-----------
receiving file list ... done

2IIHULQJ�PD[LPXP�V\VWHPV�VTXDUH�IRRW�RI�GHGLFDWHG�KDUGZDUH��WKH�EODGH�V\VWHPV�VHHPHG�
SRLVHG�WR�PD[LPL]H�WKH�UHYHQXH�UHWXUQ�SHU�VTXDUH�IRRW�RI�D�QHWZRUN�HGJH�[63�GDWD�FHQWHU���$QG��
LQ�RUGHU�WR�PLQLPL]H�WKH�WLPH�WR�GHSOR\PHQW��PRVW�EODGH�V\VWHP�SURYLGHV�ZHUH�DOVR�EHJLQQLQJ�WR�
RIIHU�SURYLVLRQLQJ�VRIWZDUH�WR�DOORZ�IRU�VLPSOLILHG�PDVWHULQJ�RI WKH�RQ�EODGH�26�LPDJHV�YLD�D�
FHQWUDO�PDQDJHPHQW�VWDWLRQ���)RU�ORZ�HQG��ORZ�EDQGZLGWK�DSSOLFDWLRQV��EODGHV�QRZ�KDG�WUDFWLRQ�
LQ�HYHU\�SDUW�RI�WKH�WLPH�WR�GHSOR\PHQW�SUREOHP�WKDW�ZDV�ILUVW�HYLGHQW�LQ������

+RZHYHU��WKHUH�ZHUH�VRPH�LQKLELWRUV���$W�WKH�WLPH��VLQJOH�FKLS��������HWKHUQHW�VZLWFKLQJ�
WHFKQRORJ\�ZDV�RQO\�MXVW�EHFRPLQJ�FRPPRGLW\��$V�D�UHVXOW��VRPH�ILUVW�JHQHUDWLRQ�GHVLJQV�ODFN�DQ�
LQWHJUDWHG�VZLWFK���)RU�WKHVH�V\VWHPV�WKH�SURPLVH�RI�HDV\�GHSOR\PHQW�DQG�PDLQWHQDQFH�RI�
V\VWHPV�ZDV�WUXH�DW�WKH�EODGH�OHYHO��EXW�QRW�DW�WKH�FKDVVLV�OHYHO�

6HFRQG��WKH�VWRUDJH�VXEV\VWHPV�LQFOXGHG�LQ�WKH�ILUVW�JHQHUDWLRQ�EODGHV�EDVHG�RQ�PRELOH�VW\OH�
GULYHV�ZHUH�PRUH�H[SHQVLYH��ORZHU�SHUIRUPDQFH��DQG�ORZHU�UHOLDELOLW\�WKDQ�WKHLU�JHQHUDO�SXUSRVH�
VHUYHU�FRXQWHUSDUWV���7KH�SUHYDOHQW��������QHWZRUNLQJ�GLGQ
W�UHDOO\�KDYH�WKH�EDQGZLGWK�WR�
DOORZ�IRU�QHWZRUN�DWWDFKHG�VWRUDJH��DQG�QR�ILUVW�JHQHUDWLRQ�EODGHV�KDG�VWRUDJH�DUHD�QHWZRUN�
LQWHUIDFHV���)LQDOO\��WKH�EODGHV�ZHUH�OLPLWHG�LQ�RYHUDOO�&38�SHUIRUPDQFH�DQG�PHPRU\�DUUD\�VL]H�
GXH�WR�SRZHU�DQG�VSDFH�FRQVLGHUDWLRQV�

$QRWKHU�SUREOHP�ZDV�WKDW�VRPH�GHVLJQV�SURYLGHG�OLWWOH�PRUH�IRU�PDQDJHDELOLW\�WKDQ�D�FRPPDQG�
OLQH�RU�*8,�IURQW�HQG�WR�PDQDJH�WKH�LPDJHV�IRU�/$1�ERRW�SURWRFROV���)RU�WKRVH�GHVLJQV�ZLWKRXW�D�
VROLG��EODGH�FHQWULF�PDQDJHDELOLW\�PRGHO��WKH�QHDUO\��;�LQFUHDVH�LQ�GHQVLW\�RQO\�H[DFHUEDWHG�
6HUYHU�6SUDZO��WKH�SUROLIHUDWLRQ�DQG�GHSOR\PHQW�RI�PDVVLYH�QXPEHUV�RI�V\VWHPV�WKDW�FDQ�OHDG�WR�
DFXWH�PDQDJHDELOLW\�SUREOHPV�DQG�HYHQWXDOO\�WR�XQVXVWDLQDEOH�GHSOR\PHQWV�

6WLOO��DV�ORQJ�DV�ZHE�VLWHV�QHHG�WR�EH�SURYLVLRQHG�DV�TXLFNO\�DV EHIRUH����
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:KDW�1HZ�(FRQRP\"&OXVWHU�����

/LPLWDWLRQV

3RS���'LG�ZH�VD\�QHZ�HFRQRP\"��:LWK�WKH�YHU\�UDSLG�GHFD\�RI�WKH�LQWHUQHW

EXEEOH�HFRQRP\��WKH�GHPDQG�IRU�UDSLG�EXLOG�RXW�RI�WKLQ��GHQVH�VHUYHUV

ZDV�TXLFNO\�HURGHG���$ORQJ�ZLWK�IDLOLQJ�GRW�FRPV DQG [63V��PDQ\�RI�WKH

VWDUWXSV�GHVLJQLQJ�EODGHG�V\VWHPV�DOVR�IRXQG�WKHPVHOYHV�ZLWKRXW�D

PDUNHW�

%XW��WKLV�VKDNHRXW�GLG�QRW�GLVVXDGH�WKH�PDMRU�YHQGRUV�IURP�FRQWLQXLQJ�WR

H[SORUH�WKH�GHQVLW\�DQG�WRWDO�FRVW�RI�RZQHUVKLS�DGYDQWDJHV�RI�EODGHV�

,Q�IDFW��DOWKRXJK�WKLQ�EODGHV�DUH�D�JUHDW�ZD\�WR�GHSOR\�QHWZRUN�HGJH

VHUYHUV��WKH�FRVW�RI�RZQHUVKLS�DGYDQWDJHV�RI�EODGHV�FDQ�EH�D�EHQHILW�LQ�KLJK

SHUIRUPDQFH�V\VWHPV�DV�ZHOO�
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%ODGHG�$UFKLWHFWXUHV�
:KDW·V�WKH�2SSRUWXQLW\"

By 2005, IDC believes the blade form factor will capture approximately 27% of entry server unit 
sales and 12% of entry server revenue.
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6RXUFH��,'&�$XJXVW�����

&OXVWHU�����

6HFRQG�
*HQHUDWLRQ

$V�LV�VKRZQ�LQ�WKLV�,'&�PDUNHW�SURMHFWLRQ��WKH�SHQHWUDWLRQ�RI�EODGH�LQWR�WKH�VHUYHU�
PDUNHWSODFH�LV�DQWLFLSDWHG�WR�UDPS�VWHDGLO\�RYHU�WKH�QH[W�VHYHUDO�\HDUV��FXOPLQDWLQJ�LQ�D�
����SHQHWUDWLRQ�UDWH�LQ������
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%ODGHG�$UFKLWHFWXUHV�
:KHUH�$UH�WKH�6ZHHW�6SRWV"
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6KDUH�RI�EODGHG�VHUYHU�UHYHQXH�TXLFNO\�PLJUDWHV�WR�WKH���	���SURFHVVRU�
´IODYRUVµ�DV�YROXPH�UDPSV�DQG�FRPPRGLWL]DWLRQ�RFFXUV

�����
�����ELOOLRQ�

6RXUFH��,'&�$XJXVW�����

&OXVWHU�����

6HFRQG�
*HQHUDWLRQ

%XW��SHUKDSV�DOVR�PRUH�LQWHUHVWLQJ�LV�WKLV�,'&�SURGXFW�VHJPHQWDWLRQ�SURMHFWLRQ�ZKLFK�VKRZV�
WKH�SHQHWUDWLRQ�RI�EODGHV�ZLWK�GXDO��TXDG��DQG�HYHQ�RFWDO�603�FRQILJXUDWLRQV�LQ�WKH�VDPH�
WLPHIUDPH���&OHDUO\�WKHVH�ZLOO�QRW�EH�WKH�PRELOH�WHFKQRORJ\�HQDEOHG�EODGHV�RI�WKH�ILUVW�
JHQHUDWLRQ��EXW�ZKDW�ZLOO�WKH\�ORRN�OLNH"
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6HFRQG�*HQHUDWLRQ�%ODGH

� 3URFHVVRUV��0RELOH�/9�8/9�→ 0DLQOLQH�VHUYHU�
3URFHVVRUV

� 603��6LQJOH��→ 'XDO��RU�PRUH��3URFHVVRUV
� 0HPRU\�VL]HV��6XE��*%�SHU�SURFHVVRUV�→

*UHDWHU�WKDQ��*%�SHU�SURFHVVRU
� (WKHUQHW�1,&V��'XDO��������→ 0XOWLSOH�

�����������
� 0DQDJHDELOLW\��UDFN�RSWLPL]HG�VHUYHU�OHYHUDJHG�

→ EODGH�DZDUH
� /RFDO�6WRUDJH��ORZ�SHUIRUPDQFH�PRELOH�→ KLJK�

SHUIRUPDQFH��KLJK�UHOLDELOLW\�VHUYHU�VWRUDJH
� 5HPRWH�6WRUDJH��/RZ�SHUIRUPDQFH�1$6�→ KLJK�

SHUIRUPDQFH�1$6�RU�6$1
� &KDVVLV�IRUP�IDFWRU���8�→ �8
� %ODGHV�IRUP�IDFWRU�LQFUHDVH�LQ�GHSWK��ZLGWK��DQG�

KHLJKW

&OXVWHU�����

6HFRQG�
*HQHUDWLRQ

7KLV�H[DPSOH�RI�DQ�+3�3UROLDQW�%/�S�FODVV�EODGH�LV�JHQHUDOO\�LQGLFDWLYH�RI�ZKDW�PRVW�PDMRU�YHQGRUV�DUH�
FXUUHQWO\�GHOLYHULQJ�RU�SODQQLQJ�IRU�WKLV�QH[W�JHQHUDWLRQ�RI�KLJK�SHUIRUPDQFH�EODGHV���7KH�JHQHUDO�WKHPH�RI�
WKHVH�GHVLJQV�LV�WKDW�WKH�VDPH�WHFKQRORJ\�SUHVHQW�LQ�KLJK�SHUIRUPDQFH��8��8�UDFN�RSWLPL]HG�VHUYHUV�ZLOO�EH�
DYDLODEOH�LQ�WKLV�IRUP�IDFWRU���,Q�SDUWLFXODU�
� 0RELOH�/9�8/9�SURFHVVRUV�PLJUDWH�WR�PDLQOLQH�VHUYHU�SURFHVVRUV�

� 6LQJOH�SURFHVVRUV�PLJUDWH�WR�'XDO��RU�PRUH��3URFHVVRUV�

� 0HPRU\�VL]HV�PLJUDWH�IURP�6XE��*%�SHU�SURFHVVRUV�WR�JUHDWHU�WKDQ��*%�SHU�SURFHVVRU

� (WKHUQHW�1,&V PLJUDWH�IURP�'XDO��������WR�0XOWLSOH������������
� 0DQDJHDELOLW\�PLJUDWHV�IURP�UDFN�RSWLPL]HG�VHUYHU�OHYHUDJHG�WR�EODGH�VSHFLILF

� /RFDO�6WRUDJH�PLJUDWHV�IURP�ORZ�SHUIRUPDQFH�PRELOH�WR�KLJK�SHUIRUPDQFH����KLJK�UHOLDELOLW\�VHUYHU�VWRUDJH

� 5HPRWH�6WRUDJH�LV�HQDEOHG�YLD�KLJK�SHUIRUPDQFH�1$6�RU�6$1

� &KDVVLV�IRUP�IDFWRU�LQFUHDVHV�IURP��8�WR��8

� %ODGHV�IRUP�IDFWRU�LQFUHDVH�LQ�GHSWK��ZLGWK��DQG�KHLJKW

7KLV�SURYLGHV�D�VQDSVKRW�RI�FXUUHQWO\�DYDLODEOH�KLJK�SHUIRUPDQFH EODGHG�V\VWHPV���,W�LV�LQWHUHVWLQJ�WKDW�
DOWKRXJK�WKH�ILUVW�JHQHUDWLRQ�V\VWHP�GHVLJQV�UHVSRQGHG�WR�WKH�HFRQRPLF�GULYHUV�RI�WKH�LQWHUQHW�EXEEOH��WKHVH�
PDLQVWUHDP�SHUIRUPDQFH�V\VWHPV��WKURXJK�WKHLU�YDVWO\�GHFUHDVHG�0775��WKHLU�H[FHOOHQW�EODGH�FHQWULF�
PDQDJHPHQW�LQWHJUDWLRQ��DQG�WKHLU��DPRUWL]DWLRQ�RI�VKDUHG�UHVRXUFHV�RYHU�PXOWLSOH�V\VWHPV��ZLOO�GULYH�EODGH�
DGRSWLRQ�SDVW�WKH�QHWZRUN�HGJH�DQG�LQWR�WKH�HQWHUSULVH�GDWD�FHQWHU���$V�WKH�EODGHG�V\VWHPV�PRGHO�PDWXUHV��
DQG�HVSHFLDOO\�DV�LQQRYDWLRQ�FRQWLQXHV�LQ�WKH�PDQDJHPHQW�VRIWZDUH�LQIUDVWUXFWXUH��PRGXODU�KDUGZDUH�ZLOO�
FRQWLQXH�WR�SHQHWUDWH�WUDGLWLRQDO�UDFN�RSWLPL]HG�VHUYHU�PDUNHW�� ,�VD\�PRGXODU�KDUGZDUH��VLQFH�WKH�ODEHO�EODGH�
ZLOO�EHFRPH�DQ�LQFUHDVLQJO\�LQDFFXUDWH�PHWDSKRU�IRU�IXWXUH�KLJKHU�SHUIRUPDQFH�PRGXOHV
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5DSLG�'HSOR\PHQW�7RROV&OXVWHU�����

8VH�WKH�(YHQW�:L]DUG�

WR�HDVLO\�VHW�XS�WDVNV

)OH[LEOH�RUJDQL]DWLRQ�

DQG�

JURXSLQJ�RI�DOO�VHUYHUV

5XQ�VFULSWV�DQG�SURJUDPV�

RQ�UHPRWH�VHUYHUV��XVH�

UHPRWH�FRQVROH��FRS\�

ILOHV��FRQWURO�SRZHU

9LHZ�SK\VLFDO�

ORFDWLRQ

RI�EODGH�VHUYHUV

5XQ�DQ�HYHQW�E\�

VLPSO\�GUDJJLQJ

LW�WR�D�VHUYHU�RU�

JURXS

�RU�GUDJ�VHUYHUV�RU�

JURXSV�WR�WKH�HYHQW�

6HH�GHWDLOV�DERXW�\RXU�

VHUYHUV��JURXSV��DQG�HYHQWV���

WDVNV

6HFRQG�

*HQHUDWLRQ

$ORQJ�ZLWK�6HFRQG�JHQHUDWLRQ�EODGHV�ZLOO�FRPH�VHFRQG�JHQHUDWLRQ�UDSLG�GHSOR\PHQW�WRROV��7KLV�
VFUHHQVKRW�RI�+3·V�3UROLDQW�(VVHQWLDO�5DSLG�'HSOR\PHQW�3DFN�VKRZV�WKH�DGYDQFHV�LQ�EODGH�
VSHFLILF�PDQDJHPHQW�WRROV�WKDW�FDQ�SUHYHQW�6HUYHU�6SUDZO�
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$GYDQFHG�7HOHFRP�&RPSXWLQJ�$UFKLWHFWXUH

(DFK�EODGH�FRQWDLQV�
� $����:�7KHUPDO�(QYHORSH��HQDEOHV�'XDO�
VORW���'3�,3)�RU�43�,$����

� )XOO\�FRQQHFWHG�0HVK�'DWD�7UDQVSRUW�
3URWRFRO�$JQRVWLF�)DEULF��(DFK�/LQN�FDQ�
VXSSRUW��IRU�H[DPSOH��
² ���;�,QILQLEDQG�OLQN����;�,QILQLEDQG�OLQNV
² ������%;�OLQNV
² ����*E(�;$8,�OLQN
² ���*SEV�)&�OLQNV

� 'HGLFDWHG�0DQDJHPHQW�'XDO�6WDU�
������������(WKHUQHW�

� ���SDLU�$GMDFHQW�6ORW�8SGDWH�EXV
� 5HGXQGDQW�EODGH�FHQWULF�KDUGZDUH�
PDQDJHPHQW�EXV

� 1���5HGXQGDQW�3RZHU
� &RVW�IRFXVHG�PRGXOH�PHFKDQLFDO�GHVLJQ

&OXVWHU�����

8U=322.40 mm

280.00 mm
1.2" Pitch

139.9 sq. inches, 167.9 cu. inches
200W, 0.83W/cu. inch
14 slots/19” Chassis
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)XWXUHV

6R�EODGHV�V\VWHPV�DUH�QRZ�FDSDEOH�RI�EULQJLQJ�WKHLU�WRWDO�FRVW�RI�RZQHUVKLS�DQG�UDSLG�
GHSOR\PHQW�FKDUDFWHULVWLFV�WR�WKH�GHQVH��KRUL]RQWDOO\�VFDOHG�QHWZRUN�HGJH�DV�ZHOO�DV�WKH�
YHUWLFDOO\�VFDOHG�GDWD�FHQWHU���:KHUH�PLJKW�WKH\�JR�QH[W"

$�SRVVLEOH�OHDGLQJ�LQGLFDWRU�RI�WUHQGV�LQ�PRGXODU�KDUGZDUH�IHDWXUHV�LV�DQ�HIIRUW�WKDW�,�KDYH�
EHHQ�GULYLQJ�IRU�+3�LQ�WKH�ODVW�\HDU��WKH�$GYDQFHG�7HOHFRPPXQLFDWLRQ�&RPSXWLQJ�
$UFKLWHFWXUH�RU�$7&$�GUDIW�VWDQGDUG���$7&$�LV�D�GUDIW�VWDQGDUG�RI�WKH�3&,�,QGXVWULDO�
&RPSXWHU�0DQXIDFWXUHUV�*URXS�WDUJHWHG�DW�EULQJLQJ�QH[W�JHQHUDWLRQ�PRGXODU�GHVLJQ�
VWDQGDUGV�WR�D�FRQYHUJHG�FRPPXQLFDWLRQV�FRPSXWH�PDUNHW�DQG�LV�VODWHG�IRU�DGRSWLRQ�E\�
\HDU�HQG���7KLV�LV�D�VXPPDU\�RI�VRPH�IHDWXUHV�RI�WKH�FXUUHQW�GUDIW�GHILQLWLRQ�RI�$7&$��:KLOH�
VRPH�DVSHFWV�RI�WKH�GUDIW�VWDQGDUG�DUH�SDUWLFXODUO\�RSWLPL]HG�WR WKH�FRQYHUJHG�
FRPPXQLFDWLRQV�PDUNHW��PDQ\�RI�WKH�IHDWXUHV�RI�WKH�VWDQGDUG�FRXOG�EH�OHYHUDJHG�LQWR�D�
WKLUG�JHQHUDWLRQ�EODGH�
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$7&$�7DUJHW�6HULDO�,�2�6WDQGDUG�
&RPSDULVRQV

&OXVWHU�����
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3DLUV�&KDQQHO

&KDQQHO�

&RQILJV

���������3&,�([SUHVV

��������������6HULDO�5DSLG,2

��������6HULDO�$7$

���������

������

���������������������)LEUH�&KDQQHO

����������������*E�(WKHUQHW�

;$8,

�����������

�*E�(WKHUQHW

����%$6(�&;

���������,QILQLEDQG

5HI�&ORFN�

�0+]�

%DXG�UDWH�SHU�

&KDQQHO�

�*ESV�

'DWD�UDWH�SHU�

&KDQQHO�

�*ESV�

6HULDO�6WDQGDUG)XWXUHV

2QH�LQWHUHVWLQJ�DVSHFW�RI�$7&$�LV�WKDW�ZKLOH�LW�LV�RSWLPL]HG�DURXQG�PRGXODU�KDUGZDUH�
LQWHUFRQQHFWHG�YLD�D�IXOO\�FRQQHFWHG�PHVK�RI�KLJK�VSHHG�VHULDO�,�2�FRQQHFWV��LW�GRHVQ
W�
VSHFLI\�ZKLFK�,�2�FRQQHFWV�DUH�XWLOL]HG���7KH�LQWHJUDWHG�PDQDJHPHQWV�V\VWHPV�KDQGOHV�WKH�
SRVVLEOH�KHWHURJHQHRXV�PL[WXUH�RI�WHFKQRORJLHV���7KLV�FKDUW�VKRZV�D�FXUUHQW�VQDSVKRW�RI�
$7&$�FRPSDWLEOH�,�2�FRQQHFWV���$OO�WKHVH�,�2�FRQQHFWV�KDYH�YHU\�VLPLODU�/9'6�VLJQDOLQJ��
VLPLODU�ELW�FRXQWV�DQG�ELW�UDWHV��DQG�GLIIHU�SULPDULO\�LQ�WKH�ORZHU�OD\HU�SURWRFRO�HQDEOLQJ�
DQG�HQG�XVH�PRGHOV��

1RZ�WKLV�EULQJV�XS�DQ�LQWHUHVWLQJ�TXHVWLRQ��ZKDW�ZLOO�WKH�IDEULF RI�FKRLFH�EH�IRU�WKH�QH[W�
JHQHUDWLRQ�EODGHG�V\VWHP���(WKHUQHW�ZDV�WKH�REYLRXV�FKRLFH�IRU�ILUVW�JHQHUDWLRQ�V\VWHPV��
VLQFH�WKHLU�PDUNHW�FDOOHG�IRU�DQG�WKH\�RQO\�KDG�WKH�FDSDFLW\�IRU QHWZRUN�FRQQHFWLYLW\��7KH�
VHFRQG�JHQHUDWLRQ�LV�VWLOO�SUHGRPLQDWHO\�HWKHUQHW�EDVHG��DOWKRXJK�QRZ�ZLWK�WKH�FDSDFLW\�IRU�
KLJK�SHUIRUPDQFH�VWRUDJH�LQWHUFRQQHFW��ILEHU�FKDQQHO�KDV�EHHQ�GLVFXVVHG��$OVR��IURP�
,QILQLEDQG�VLOLFRQ�YHQGRUV�KDYH�GHPRQVWUDWHG�EODGHG�V\VWHPV��

$W�WKLV�SRLQW��LW�LV�GLIILFXOW�WR�GHQ\�WKH�HFRQRP\�RI�VFDOH�EHLQJ�DIIRUGHG�WR�HWKHUQHW�LV�D�
GLVWLQFW�DGYDQWDJH��EXW�RWKHU�,�2�FRQQHFWV�GR�KDYH�IHDWXUH�DGYDQWDJHV�DQG�HIILFLHQFLHV�WKDW�
FRXOG�EH�XVHIXO�LQ�EODGHG�V\VWHPV��7KHUH�LV�DOVR�WKH�GLVWLQFW�SRVVLELOLW\�WKDW�WKH�SDUWLDO�
SK\VLFDO�OD\HU�FRQYHUJHQFH�ZLOO�FRQWLQXH�DQG�FRXOG�\LHOG�SK\VLFDO�XQLILFDWLRQ�LQ�WKH���*E�
�;$8,��RU���*E��;$8,�''5��JHQHUDWLRQV���

7KLV�LV�TXLWH�DQ�DGYDQFHPHQW�UDWH���)URP�SHQFLO�VNHWFKHV�LQ�ODWH �����WR�GUDIW�VWDQGDUGV�IRU�
KLJK�SHUIRUPDQFH�PRGXOHV�ZLWK�IXOO�SRZHU�WKHUPDO�HQYHORSHV�IXOO\ FRQQHFWHG�E\�PHVKHV�
ZLWK�PXOWL�WHUDELW�FODVV�EDQGZLGWK�EXLOW�IURP�PDLQVWUHDP�FRPPRGLW\�SURFHVVRUV�DQG�,�2�
WHFKQRORJLHV�LQ�ODWH������
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2Q�EHKDOI�RI�+HZOHWW�3DFNDUG��,
G�OLNH�WR�WKDQN�WKH�,(((�&RPSXWHU�6RFLHW\�DQG�
WKH�7DVN�)RUFH�RQ�&OXVWHU�&RPSXWLQJ�IRU�WKH�RSSRUWXQLW\�WR�SUHVHQW�WR�\RX�
WRGD\�


